With the ubiquitous presence of inexpensive video cameras, new challenges to video-based pattern recognition problems are emerging. Video-based pattern recognition problems have applications in homeland security, healthcare, battlefield awareness, and video indexing and anomaly detection. The single most important feature that distinguishes video-based pattern recognition problems from still-image based recognition problems is the dynamical nature of patterns in videos. This creates new intellectual challenges and provides opportunities for novel approaches.
In this talk, I will first discuss some of the general principles for designing robust video-based pattern recognition systems. Classifiers must be designed based on the principles of invariance to illumination, pose, articulation and sensor parameters. They also must be able to account for the dynamics of patterns. To accomplish this, we use a combination of tools from statistical pattern recognition, computer vision, geometry and control theory. Characterization of class-conditional densities using pattern's appearance, shape, and motion and scene illumination conditions are discussed. Statistical classifiers for a multitude of video-based recognition problems such as human identification/verification using face and gait features, vehicle identification across nonoverlapping cameras and human activity recognition are presented with examples. A method for compensating for the variations in the rate at which patterns evolve and the role of quasi-invariants in activity recognition are then discussed. A nonparametric methods based on our novel "human gait DNA" signature is then described for recognizing human motion patterns. The problem of anomaly detection in video is posed and solved as a one class recognition problem. Finally, we discuss many theoretical issues and practical problems that remain to be addressed in this area. 
